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Abstract. – Objective: A cross-sectional
institutional-based study was undertaken to
know the prevalence of Gestational Diabetes
Mellitus (GDM) among Indian pregnant women.

Subjects and Methods: 325 pregnant women
were screened for evidence of diabetes who
were previously not known to be diabetic. They
underwent 75 g, 2 hour, oral glucose tolerance
test (OGTT). Chi-square test was done for statis-
tically association of variables in GDM.

Results and Conclusions: The results of this
study indicate that bad obstetrics history, obese
patient on high calorie diet especially non vege-
tarian diet with less physical activity are highly
prone to develop GDM.

Key Words:
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Introduction

Pregnancy induces insulin resistance and dia-
betogenic stress due to placental hormones which
in turn, cause abnormal glucose intolerance. Ges-
tational Diabetes Mellitus (GDM) quite often en-
countered in outpatient care. The prevalence of
GDM in India has varied from 3.8% to 21% de-
pending upon the diagnostic methods used1.
Based on demographic projections made by
United Nations Population Division (UNPD) for
the year 2025, WHO issued estimates of adults
with diabetes in all countries of the world and re-
ported that there will be more women with dia-
betes than men and it is anticipated a consider-
able raise in the burden of gestational diabetes
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mellitus (GDM) especially in less affluent coun-
tries2. Maternal hyperglycemia is considered as a
risk factor for foetal morbidity. A pregnant
woman who is unable to have sufficient insulin
secretion to overcome the insulin resistance that
occurs during normal pregnancy is susceptible to
develop the gestational diabetes3.

Materials and Methods

A cross-sectional institutional-based study
was undertaken to know the prevalence of Ges-
tational Diabetes Mellitus among pregnant
women attending the Diabetes Centre, KLES Dr.
Prabhakar Kore Hospital and Medical Research
Centre, Belgaum, Karnataka State of India dur-
ing the period between May 2008 and April
2010. 325 pregnant women were screened for
evidence of diabetes mellitus who were previ-
ously not known to be diabetic. These women
voluntarily consented for the glucose challenge
tests at the Hospital’s Diabetes Centre. Women
already having diabetes prior to conception were
excluded. These women underwent 75 g, 2 hour,
oral glucose tolerance test (OGTT) and diagno-
sis was established according to WHO criteria
i.e., GDM 2 hours ≥140 mg/dl4. The recent data
on the prevalence of GDM in our country was
16.55% by WHO criteria of 2 hr plasma glucose
≥140 mg/dl5.

Statistical Analysis
Chi-square test was done using SPSS 14.0 ver-

sion (SPSS, Inc., Chicago, IL, USA). Value of p
< 0.05 was considered statistically significant.
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fore conception, and followed by 19.8% women
who were overweight before conception com-
pared to women with ideal BMI (5.8%) as
shown in Table V. Thus, this study indicate that
physical activity plays a vital role in maternal
carbohydrate metabolism. Prevalence of GDM
was more among sedentary women (57.7%)
compared to women with irregular physical ac-
tivity (26.9%) and regular physical activity
(15.4%). The results were statistically signifi-
cant (p = 0.001) as shown in Table VI.

Discussion

Gestational diabetes mellitus forms the most
common medical complication of pregnancy.
Women with GDM are at a higher risk for nu-
merous maternal health complications, and
their infants are at a higher risk for death and
morbidity. The prevalence of GDM is high in
Indian population6. The factors that have been
postulated to influence the r isk of GDM
among the mothers include obesity, positive
family history of diabetes in first-degree rela-
tives, treatment for infertility, polyhydramnios,
recurrent urinary tract infection (UTI), recur-
rent moniliasis, history of still birth, delivery
of a large infant (>4 kg), unexplained neonatal
death, prematurity, pre-eclampsia in multi-

Results

Overall 52 (16%) pregnant women found to
have GDM. Age specific prevalence was found
to be higher in 25-29 years (22.3%) compared
to other age groups. However, the results were
statistically not significant (p = 0.167) as shown
in Table I. Our study showed the prevalence of
GDM was more amongst subjects with a family
history of diabetes compared to subjects with-
out a family history of diabetes. Further, GDM
subjects with both parents diabetic (50%) exhib-
ited greater risk compared to single parent dia-
betic (26.9%). This shows stronger family histo-
ry would make pregnant women prone for ab-
normal glucose tolerance. However results were
statistically not significant (p = 0.172) as shown
in Table II. The prevalence of GDM was more
among subjects with previous bad obstetric his-
tory (BOH) (24.4%) which could be due, to fre-
quent insulin resistance and diabetogenic stress
caused by placental hormones. The results were
statistically significant (p = 0.000) as shown in
Table II. We also found that non-vegetarian
pregnant women (61.5%) are more susceptible
to develop abnormal glucose tolerance. It may
be due to high fat, high calorie and low fiber di-
et. Table IV show the results that were statisti-
cally significant (p = 0.000). Moreover, our
study showed the prevalence of GDM was high-
est (46.3%) among women who were obese be-

Age group years Total (pregnant women) Total cases (GDM) %

15-19 60 4 6.7
20-24 86 14 16.3
25-29 85 19 22.3
30-34 64 10 15.6
≤ 35 30 05 16.7

Total 325 52 16%

Table I. Prevalence of GDM according to age of the subjects.

χ2 = 6.462; DF = 4; p = 0.167.

Group Single parent diabetic Both parent diabetic No family history Total

GDM 14 (26.9%) 26 (50%) 12 (23.1%) 52
Non GDM 80 (29.3%) 101 (37.0%) 92 (33.7%) 273

Total 94 127 104 325

Table II. Prevalence of GDM according to family history of diabetes.

χ2 = 3.515; DF = 2; p = 0.167. 
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para, diabetes in previous pregnancy, and ad-
vancing maternal age7.

This work provides baseline information about
the determinants of GDM, which could potential-
ly help to incorporate early intervention mea-
sures. In this investigation, we found an overall
52 (16%) pregnant women to have GDM. Age
specific prevalence was higher in 25-29 years

(22.3%) as compared to other age groups. More-
over, our study showed the prevalence of GDM
was more amongst subjects with a family history
of diabetes compared to subjects without a fami-
ly history of diabetes. Further, GDM subjects
having both parents diabetic (50%) exhibited
greater risk compared to single parent being dia-
betic (26.9%). Similar prospective case control
study undertaken in China in 2005, reported that
a family history of diabetes greatly increased the
incidence of GDM8. Similar results have been re-
ported by other studies researches9,10. But, the re-
sults were statistically significant in the preva-
lence of GDM among subjects with previous bad
obstetric history (BOH) (24.4%). This was also
observed in one of the population-based longitu-
dinal study. It concluded that mild pre-eclampsia
and chronic hypertension, with superimposed
pre-eclampsia, occurred more frequently in
women with GDM11,12. 

Obstetric history Total No. Cases

Good 202 12 (5.9%)
Bad 123 30 (24.4%)

Total 325 52 

Table III. Prevalence of GDM according to previous obstet-
ric history.

χ2 = 23.125; DF = 1; p = 0.000.

Group Vegetarian Non-vegetarian Total

GDM 20 (38.5%) 32 (65.5%) 52
Non GDM 182 (66.7%) 91 (33.3%) 273

Total 202 123 325

Table IV. Prevalence of GDM according to diet pattern.

χ2 = 17.772; DF = 1; p = 0.000.

BMI (kg/m2) Number GDM cases %

18.5-24.9 (Normal weight) 190 11 5.8 
25-29.9 (Over weight) 81 16 19.8
≥ 30 (Obesity) 54 25 46.3 

Total 325 52 16

Table V. Prevalence of GDM according to body mass index (BMI).

χ2 = 52.465; DF = 2; p = 0.000.

Group Regular exercise Irregular exercise NIL Total

GDM 8 (15.4%) 14 (26.9%) 30 (57.7%) 52
Non GDM 108 (39.5%) 72 (26.4%) 93 (34.1%) 273

Total 116 86 123 325

Table VI. Prevalence of GDM according to physical activity.

χ2 = 13.600; DF = 2; p = .001.



Diet composition may be a modifiable predic-
tor of risk for abnormal glucose tolerance during
pregnancy. Previous studies suggest that diets
high in total fat, saturated fat, red and processed
meats, and with high glycogenic load increase
the risk of developing gestational diabetes melli-
tus (GDM), while polyunsaturated fats, carbohy-
drates and fibers are protective13. In our study, we
found that non-vegetarian pregnant women
(61.5%) were more susceptible to develop abnor-
mal glucose tolerance. It may be due to high fat,
high calorie and low fiber diet. The results were
statistically significant. Recently, some of the
studies have examined diet quality during preg-
nancy as a potentially modifiable contributor to
GDM risk14-17. In particular, Saldana et al18

showed that higher intake of fat and lower intake
of carbohydrates may be associated with in-
creased risk of GDM and impaired glucose toler-
ance (IGT). High fiber intake, which has been
consistently linked to decreased risk of type 2 di-
abetes mellitus (DM) among non-pregnant
adults20-22, was related to lower risk of GDM in
two studies23,24. 

Studies have been done to find the association
between body mass index (BMI), exercise, and
the prevalence of GDM. The results of this inves-
tigation revealed that women with BMI of 33 or
less had similar rates of GDM that were not asso-
ciated with whether or not they had exercised
during their pregnancies. In contrast, women
who were with a BMI >33 and who exercised
were much more likely to have lower rates of
GDM compared with overweight women who
did not exercise. This observation may reflect an
important underlying relation between adiposity
and GDM and the magnitude of the potential im-
pact of exercise given the relation between these
two variables. In obese individuals, aerobic exer-
cise decreases the hyperinsulinemia of obesity
and decreases fasting plasma glucose levels.
With the improvement of insulin sensitivity, there
is an increase in the suppression of hepatic glu-
cose production, resulting in an increase in in-
sulin-stimulated glucose uptake. Thus, over-
weight obese women who exercise while preg-
nant may have a decreased likelihood of develop-
ing GDM during their pregnancy25. 

Even in our study, we found the prevalence
of GDM was highest (46.3%) among women
who were obese before conception, and fol-
lowed by 19.8% women who were overweight
before conception compared to women with
ideal BMI (5.8%). This was statistically signifi-

cant. Hence, exercise has been advocated as an
alternative therapeutic intervention not only in
the management of the gestational diabetes but
also in the prevention of diabetes26. Further, ex-
ercise during pregnancy specifically has result-
ed in a reduction in the number of women
whose GDM must be managed by insulin thera-
py27. Despite initial concerns about possible
deleterious effects of exercise in pregnant
women, physical activity has been shown to be
safe during pregnancy28. The studies have re-
vealed physical activity plays a vital role in
maternal carbohydrate metabolism. The preva-
lence of GDM was more among sedentary
women (57.7%) compared to women with ir-
regular (26.9%) or regular physical activity
(15.4%). In one of the cohort study that includ-
ed over 1,800 pregnant women, who had been
engaged in vigorous physical activity before
pregnancy and light-to-moderate or vigorous
activity during pregnancy experienced a re-
duced risk for developing gestational diabetes
mellitus and abnormal glucose tolerance.
Women were particularly benefited much better
if they were physically active prior to and dur-
ing pregnancy. Walking appeared somewhat
protective while sedentary lifestyle somewhat
harmful. These results can be extended to preg-
nancy and appreciate the protective effect of
physical activity against the development of di-
abetes, which has previously been demonstrat-
ed among adult  men and non-pregnant
women29-31. The increased trend of GDM in In-
dia has become a potential public health prob-
lem. Timely action should be taken to screen
all pregnant women for glucose tolerance, and
achieve euglycemia in them and ensure a
healthy diet, regular physical activity and fol-
low-up at antenatal clinic, would definitely re-
duce the further rise of GDM and poor outcome
of pregnancy.
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